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Introduction
The concept of sexual orientation is classically defined as sexual impulses of a person towards those of other sex, same sex or both. This understanding led common sense and some researchers to merge sexual orientation identity with sexual attraction and produce and reaffirm a taxonomy based on three independent categories: heterosexuals, bisexuals, and homosexual (Sell, Wells, & Wypij, 1995; Abdo, 2004; 2010) . However, this three-category taxonomy has outgrown its utility: since Kinsey's reports on the sexuality of the American men (Kinsey, Pomeroy, & Martin, 1948) and women (Kinsey, Pomeroy, Martin, & Gebhard, 1953) , it became quite clear that one`s sexual orientation does not predict perfectly one`s sexual ideation, behavior and affection and that the identity variability can not be reduced to three categories alone. Furthermore, studies that focus on more recent generations (like teenagers and young adults) have shown patterns of sexual and affectional variability that cannot be accounted for these three categories alone and, most importantly, shows that sexual orientation is only partially stable. For example, individuals who declare themselves as "pure" hetero or homosexuals may display erotic fantasies, engage in sexual activity or even develop romantic relationships with both: same-sex or other-sex partners (Diamond, 2003) . Also, hetero or homoerotic fantasies and experiences may occur, with or without affective components at any time of the life cicle (Kaplan, 1984; McCabe, Brewster, & Tillman et al., 2011) . Kinsey, Pomeroy and Martin (1948) proposed taxonomy in which sexual orientation identity was classified on the basis of seven categories: exclusively heterosexual, predominantly heterosexual and incidentally homosexual), predominantly heterosexual and more than incidentally homosexual, equally heterosexual and homosexual, predominantly heterosexual and more than incidentally homosexual, predominantly heterosexual and incidentally homosexual, and homosexual. Kinsey et al. (1948) reported that approximately 4% of men are exclusively homosexual throughout their lives, while 10% are exclusively homosexual for at least three years between the ages of 16-55. Additionally, more than one out of three experience sexual interaction with another man until the onset of puberty (Kinsey et al., 1948) , 37% of post-pubertal males and 20% of post-pubertal females have already had some sort of sexual experience with someone of the same sex and that 13% and 17%, respectively, had more sexual experience with someone of the same sex than with someone of the other sex (Kinsey et al., 1948; Kinsey et al., 1953) .
The data described by Kinsey reports and his co-workers (Kinsey et al., 1948; Kinsey et al., 1953) , although innovative and of unequivocal historical and political relevance, had several methodological limitations (Maslow & Sakoda, 1952; Voeller, 1990) . The dataset on which the analyses were performed showed a disproportionate number of prison inmates (many of whom were sex offenders), and African Americans (although interviewed) were not included. Also, college students and people recruited via homosexual-friendly magazines or organizations were over-sampled. Also, the distinction of the statistical and supplementary data is not totally clear, mixing interview based information with participants personal journal or daily records. Finally, all participants volunteered, which may have generated a bias in which respondents were more likely to be sexually adventurous. Despite these methodological limitations, such evidence shows that there is a clear gradation between bisexuality and the extremes of pure hetero/homosexuality.
Cross-cultural data on the prevalence of sexual behavior based on mainstream interview or paperand-pencil surveys shows that gays and lesbians that exclusively have same-sex behavior characterized no more than 1% of the adult population (Sell, Wells, & Wypij, 1995; Black, Gates, Sanders, & Taylor, 2000) . Nevertheless, if the definition is broadened by sexual contact with both sexes and/or some degree of samesex attraction, the proportion of gays and lesbians raises to approximately one fifth of the population (Saving-Williams & Ream, 2007) . In Brazil, surveys that focus on prevalence of sexual identities or behavior based on population samples are quite rare, the only published report on the subject shows that 3.9% and 4.7% of men and 1.9% and 1.2% of women declared to be homosexual or bisexual, respectively (Abdo, 2004) . Nevertheless, this study used the classical triad heterosexual/bisexual/homosexual to evaluate participants' sexual orientation identity.
Two recent systematic reviews (Saving-Williams & Vrangalova, 2013; 2014) argued for the legitimacy of a group composed of mostly heterosexuals, a group located between exclusively heterosexuals and substantial bisexuals. In the first review, evidence showed that mostly heterosexuals presented a particular profile of sexual and romantic behavior that differentiated them from other sexual groups. Moreover, a considerable part of the assessed samples identified themselves as mostly heterosexual and this sexual identity was subjectively meaningful (Saving-Williams & Vrangalova, 2013) . In the second review, the authors showed proof that mostly heterosexuals exhibited poorer indicators of mental and physical health than "pure" heterosexuals, however a slight but significant better health status than substantial bisexuals.
In a recent large web-survey, Guerin, Carvalho, and Lara (2015) examined the relationship between temperament variables and six categories of sexual orientation (heterosexuals, mostly heterosexuals, bisexuals, mostly homosexuals, and homosexuals) in sample composed of 16,571 adult participants. The authors found distinct temperament profiles related to each category of sexual orientation. Also, the authors showed that all sexual minorities (nonheterosexuals) and heterosexual with homoerotic experiences showed a less adaptive temperament profile in comparison to heterosexuals with no history of homoerotic attraction or behavior.
If congregated, the aforementioned evidence support the idea that classification of sexual orientation identities should include more than the classical three categories of heterosexual, bisexual, and homosexual. Furthermore, sexual orientation identities do not reflect ones sexual and affectional tendencies.
Moreover, when it comes to sexuality research, the methodology has a particular relevance. One of the recent advances in research of sensitive or delicate issues was using computer evaluations in order to preserve the identity and privacy of the individual. In this regard, Turner, Ku, Rogers, Lindberg, and Sonenstein (1998) showed that the evaluation by computer is far superior compared to collecting anonymous pen-and-paper questionnaires on sensitive issues such as sexuality. Moreover, the use of the Internet offers even greater benefits in terms of further ensuring privacy and enabling access to larger samples (Gosling, 2004; Reimers, 2007) . Using this approach, the British Broadcasting Corporation (BBC) group conducted a study in 2005 with approximately 255,000 participants and showed that 90.3% described themselves as heterosexual, 4.2% as homosexual (gay or lesbian), and 5.5% as bisexual (6.9% of women vs. 4.4% of men). Men were more likely to describe themselves as homosexual (5.3% of men and 2.8% of women) (Reimers, 2007) .
To ensuring privacy in regard to sensitive issues and assess large samples, an Internet based research system was developed to evaluate several psychological, behavioral and psychiatric aspects of the general population in Brazil (the Brazilian Internet Study on Temperament and Psychopathology -BRAINSTEP; Lara et al., 2012) . The main objective of this initiative was to investigate several social, behavioral and biological variables in the Brazilian general population, which included trends in sexual orientation and behavior.
The current study aimed to evaluate trends of sexual orientation identity in Brazilian across age and sex using five categories: heterosexuals, mostly heterosexuals, bisexuals, mostly homosexuals, and homosexuals. Also, the homoerotic ideation and behavior was surveyed among heterosexuals. Based on the aforementioned research, it was hypothesized that the prevalence rates of sexual orientation identities would be similar to the BBC study and higher than investigations based on traditional paper-and-pencil/ interviews methods, that younger generations would show higher rates of nonheterosexuality and that a considerable portion of heterosexual would display homoerotic ideation and behavior.
Methods Ethics
The Institutional Review Board of Hospital São Lucas approved the protocol of this study (ethic n o 24907813.10000.5336). All participants gave their electronic informed consent before entering the system, which was created to fulfill the requirements of the National Health Council of Brazil (Resolution 196/1996) and the Code of Ethics of the World Medical Association (Declaration of Helsinki). Participation was voluntary and anonymous and it could be canceled at any moment without justification. Personal data was sent via a secure and encrypted connection and was stored behind a firewall. Our system guaranteed anonymity by coding the e-mail addresses when data was stored, so that no one (even research staff) could have access to the e-mails of specific participants. The data was collected between November 2010 and July 2012.
Participants and procedures
Participation in the BRAINSTEP (Lara et al., 2012) was motivated by national TV and local newspaper broadcast and volunteers answered the survey by accessing the website www.temperamento. com.br. To ensure data reliability, questions checking for attention were inserted within the instruments and throughout the system. At the end of the system there were two specific questions on the degree of attention and sincerity while completing the questionnaires and scales. Only participants with age ranging from 14 to 60 who stated being attentive and sincere throughout the study and had correct answers in the attention validity checks were included. A more detailed description of BRAINSTEP may be accessed elsewhere (Lara et al., 2012 
Statistical analyses
Descriptive statistics for sexual orientation were applied in total sample and separately for males and females. Other analyses were conducted in males and females subsets of the total sample. Continuous variables are presented as means and standard deviations. Categorical variables are shown as frequencies. Mean differences in age were calculated using one-way analysis of variance using Tukey post-hoc pairwise comparisons test. Frequency differences across ages were calculated with chi-square test. For the evaluation of homosexual ideas, contacts and behavior, we classified the heterosexual subsample into three age groups: teenagers (14 to 17 years of age), young adults (18 to 29 years of age), and adults (30 to 60 years of age).
Results

Self-reported sexual orientation identities
The majority of participants (86.8%) self-declared to be heterosexuals, with a higher proportion in the female (89.8%) than in the male sample (78.2%). The two most prevalent minorities were homosexuals (4.6%) and mostly heterosexual (4.1%), while bisexuals were the least prevalent minority (1.2%). There were 11.3% and 3.5% males who self-declared homosexual and mostly homosexuals, respectively, compared to 2.1% and 1.3% among females. Also, a minority of participants preferred not to respond this question (1.4%). Table 1 details the sexual orientation and demographic variables for the total sample and for the male and female subsets of the sample.
Age related differences in the distribution of sexual orientation
As shown in Figure 1 , there were significant age differences between the sexual orientation groups for the male sample: bisexuals (M = 26.1±10.2), mostly homosexuals (M = 26.3±9.2), and homosexuals (M = 28.3±8.6) were significantly younger (p < 0.001) than mostly heterosexuals (M = 30.7±11.1) and heterosexuals (M = 30.5±10.4). In the female sample, bisexuals (M = 25.5±8.8) were the youngest group and statistically different from all others. Mostly homosexuals (M = 27.9±10.4) and mostly heterosexuals (M=28.0±9.6) were younger than homosexuals (M = 29.0±9.4) and heterosexuals (M = 29.8±10.2). These results were further explored in Figure 2 for each sexual orientation group. Heterosexuals (Figure 2A) Among males, there were a significantly lower proportion of self-declared heterosexuals between 14 and 30 years of age and a higher frequency between 30 and 60 years of age. Among females, there were fewer heterosexuals between 14 and 20 years of age. Figure 2B) Among males, there was a lower proportion of this group between 14 and 20 years of age and between 40 and 60 years but a higher frequency between 20 and 30 years. Females showed only a decrease between the ages of 50 and 60 years.
Homosexuals (
Mostly heterosexuals ( Figure 2C) Among males, there was lower proportion of this group between 20 and 30 years and a higher proportion between 50 and 60 years. Females showed a higher proportion between 14 and 20 years and a lower proportion between 40 and 60 years. Figure 2D) More males reported to be bisexual with no preference more often between 14 and 20 years of age, with a lower frequency between 40 and 60 years. In females there was a higher proportion between 14 and 20 years of age and a lower frequency between 30 and 40 years.
Bisexuals (
Mostly homosexuals ( Figure 2E) Males between 14 and 30 years of age more often reported this sexual orientation whereas between 30 and 60 years the frequency was lower. Females showed a higher proportion between 14 and 20 years of age and a lower frequency between 30 and 40 years of age.
Homoerotic thoughts and behaviors among heterosexuals
Among males, heterosexuals who declared to have had sex with someone of the same sex were significantly older (M = 35.9±10.97, p < 0.001) than other groups ( Figure 3A) . In the female sample, heterosexuals who had contact, but not sex, were significantly younger than others (M = 28.3±9.1, p < 0.001) and the ones who had sex were significantly older (M = 33.1±9.8, p < .001) ( Figure 3B) . Accordingly, the relative frequencies of homoerotic ideas, contact and sex between age groups were different among male (χ 2 = 250.875, df = 8, p < 0.001) and female heterosexuals (χ 2 = 381.583, df = 8, p < 0.001). In heterosexual males, there was an age related increase of homoerotic behavior and decrease of thinking/fantasizing of homosexual behavior, with little change in homoserotic ideas and contacts. Among male teenagers, 3.4% reported sex with other man compared to 7.2% and 15.8% of 18-29 and >30 years groups, respectively ( Figure 3C ). Also, there was an age related decrease in the frequency of male heterosexuals without homosexual fantasies or behavior, declining from around 70% in early twenties to 55% in the fifties. Among heterosexual females, homoerotic ideas and sex increased with age, whereas contact had its peak at the 18-29 years age group. Sex with another woman was reported by 0.9% female teenagers compared to 3.2% and 5.3% of 18-29 and >30 years groups, respectively ( Figure 3D ).
Discussion
The current investigation aimed at exploring trends in sexual orientation identity in Brazil across age and sex. Also, homoerotic ideation and homosexual behavior were surveyed among participants who declared to be heterosexuals. The most prevalent minorities were homosexuals (4.6%) and mostly heterosexuals (4.1%): men declared to be homosexual more often than women (11.5% versus 2.1%), while women declared to be mostly heterosexual more often than men (4.2% versus 3.6%). In the male sample, nonheterosexuality was clearly more prevalent among adolescents and young adults. Among females, bisexuality was more frequent among adolescents. Our data suggests that sexuality of men is more distributed among the assessed categories than that of women and that non-heterosexuality is more recurrent in younger generations.
Our results showed that higher rates of nonheterosexuality in youth were paralleled by higher prevalence of mostly heterosexuals among men in their 50's, and lower rates in older generations of heterosexual men without homoerotic/sexual ideation and contact. Taken together, this data may suggest that people from younger generations may recognize and express their homosexual tendencies more often than older generations.
Compared to other studies, our results showed that homosexuality (4.6%) and bisexuality (7.2%) were more frequent and the prevalence of homosexuality among men was particularly high (11.5%). The previous Brazilian population study by Abdo (2004) reported those 2.4% and 6.1% self-declared homosexuals and 0.9% e 1.8% self-declared bisexuals, respectively for women and men, using anonymous pen-and-paper questionnaires. In New Zealand the frequency of homosexuality and bisexuality was 0.8% and 0.6%, respectively, but the method of data collection was face-to-face interview (Wells, McGuee, & Beautrais, 2011) . Using a telephone anonymous interview conducted in Massachusetts between 2001 and 2008, Conron, Mimiaga, & Landers (2010) found that 3% of the sample identified themselves as either gay or lesbian (2.0%) or bisexual (1.0%), with bisexuals being significantly younger. In Canada and the USA, the proportion of homosexuals and bisexuals combined was 3% among men and 2% among women in a sample of college students using self-administered questionnaires (Ellis, Robb, & Burke, 2005) . They also reported that roughly 10% of both sexes have at least half of their sexual fantasies involving same-sex partners. Also, about 5% of nonvirgin males and 0.5% of non-virgin females declared that all of their experiences had involved samesex partners. In Australia using computer-assisted telephone interviews, the rate of homosexuality was 1.6% for males and 1.4% for females, and bisexual orientation was reported by 0.9% of males e 1.4% of women (Smith, Rissel, Richters, Grulich, & Visser, 2003) , but some same-sex attraction or experience was reported by 8.6% of men and 15.1% of women. Using a web-based method, the BBC study conducted in 2005 in over 200.000 individuals observed 5.8% homosexuality and 4.6% bisexuality in men and 2.8% and 6.9% in women, respectively, with self-declared bisexual females also being significantly younger (Reimers, 2007) . More recently, using anonymous pen-and-paper self-administered questionnaires in adolescents, Pathela and Schillinger (2010) reported that 3.2% of sexually active male and females had only same-sex behavior, but fewer male than female adolescents reported both-sex partners (3.7% vs 8.7%). Interestingly, many sexually active adolescents with same-or both-sex partners identified themselves as heterosexual/straight (39.4% of male and 38.7% of female adolescents). These findings suggested a high mismatch between sexual identity and sexual behavior in this age group. Thus, our study showed higher rates of homosexuality in men and relatively high rates of intermediate categories (bisexuals and mostly hetero/ homosexuals) in men and women, but our rates were more comparable to studies that used similar webbased anonymous methodologies or that focused on on younger generations.
The evidence portrayed in the current paper also shows that sexual identity and sexual behavior/ attraction are related, however not a perfectly overlapping phenomena. In fact, our data indicates that an important amount of substantial heterosexuals, particularly among men, engage in homosexual acts and display homoerotic fantasies. Therefore, research that aims to understand sexuality should approach it by examining various concepts simultaneously, such as: sexual identity, ideation, behavior, attraction, etc. In fact, neuroimaging findings show that the experience Psico (Porto Alegre), 2017; 48(2), 89-98 of love (affection) and desire (sexual) may or may not display similar neurobiological underpinnings: brain activation patterns in determined regions such as the caudate, putamen, insula, and anterior cingulate cortex are active in both love and desire. On the other hand, ventral tegmental area seems to be specifically active during desire and sexual arousal experiences (Diamond & Dickenson, 2012) . These findings raise the possibility that certain types of love and desire may be relatively distinct from one another whereas others are more interconnected. This multiplicity of experiences (sexual desire without love, love without sexual desire and love with sexual desire) may influence the way people develop their sexual identity.
Similarly to Saving-Williams and Vrangalova, (2013; 2014) proposals, data presented in this study also displayed proof of the validity of the intermediate categories of mostly homosexual and mostly heterosexual: first, a considerable part of the assessed sample identified themselves in these categories, showing an important prevalence rate and, second, sex and age variations in these groups produced interpretable and heuristic results.
We also observed a generational shift: Our findings are in accordance with Ott, Corliss, Wypij, Rosario, and Autin (2011) that reported an increase of "completely homosexual" compared to "mostly homosexual" and "bisexual" between 15 and 23 years of age in males only. They also found that age was positively associated with endorsing a sexual-minority orientation identity, which in our study was only observed for males endorsing homosexuality. Likewise, our results showed that age was inversely associated with endorsing bisexuality, which is in accordance with other studies that showed that younger generations, in particular women, tend to self-declare more often as bisexual.
The reasons for the higher prevalence of nonheterosexual orientation in younger generations are not clear. There are many theories about the determination of sexual orientation, but increasing evidence suggests that it is determined by a conjuncture of factors, such as genetic (Burri, Cherkas, Spectos, & Rahman, 2011; Hamer, Hu, Magnuson, Hu, & Pattatucci, 1993; Whitam & Matrhy, 1991) , neurobiological (Rahman, 2005; Diamond & Dickenson, 2012; Burke, Manzouri, Dhejne, Bergstrom, Arver, Fausner, & Savic-Berglung, in press ), hormonal (Balthazart, 2011; Leinung & Wu, in press), cultural (Green, 2000; Kulic, 2009 ) and psychological, such as Bem's (1996) theory on how child`s preferences on sex-typical or sex-atypical activities and peers may influence sexual orientation in adulthood. Such rapid changes are unlikely to have a genetic basis and suggest psychological and cultural modifications in the person-environment relationship, although biological factors cannot be completely excluded.
Methodological differences in data collection of sensitive issues may have a large impact in the observed rates due to the level of privacy offered by the method. Turner et al. (1998) has shown that homosexual acts (performing oral sex or receptive anal sex) are 5 to 7 times more frequently declared in a computer-assisted self-interviewing interface compared to traditional anonymous pen-and-paper method. When the respondents answer on a paper form with their identification number, some of them may become suspicious about the privacy of their information. Anonymous telephone interviews also have this problem, since the telephone number is identified, and face-to-face interviews are the least adequate. In our methodology, accuracy is putatively enhanced by using an anonymous computer interface at a distance (i.e. no contact at all with researchers), by voluntary enrollment and by providing a feedback on the volunteer's temperament profile. However, the major incentive for participation is self-knowledge and involves answering questionnaires and scales, biasing the sample towards more women. It is also possible that enrolling in our study may be relatively more appealing to males with bisexual or homosexual orientation, therefore inflating this absolute numbers. On the other hand, it is difficult to conceive that this selection bias would apply to younger but not older (e.g. >30 years) males, suggesting that at least the relative increase in non-heterosexual orientations is valid. Another limitation of our study is the selection of a population that has access to Internet, therefore over-representing the more educated and richer part of the population.
In conclusion, we observed an increase in nonheterosexual orientation in the younger generations, particularly of homosexuality and bisexuality with same sex preference in males and bisexuality with preference for the other sex or no preference in females. Further studies with methodologies preserving privacy (preferentially with computer interface) and with a population-based sample are necessary to corroborate these findings.
